Effects of testosterone on gonadotropin subunit messenger ribonucleic acids in the presence or absence of gonadotropin-releasing hormone.
There is accumulating evidence that the negative feedback actions of testosterone on the pituitary may contribute to the differential regulation of FSH and LH secretion in males. In the present study we measured steady state levels of the mRNAs encoding the gonadotropin subunits in pituitary cell cultures treated with 10 nM testosterone (T) as well as in T-treated pituitary cells perifused with pulses of GnRH to explore further the direct actions of T on the pituitary. T treatment of pituitary cells in monolayer culture for 72 h increased FSH beta mRNA 1.5-fold (P less than 0.05), decreased alpha-subunit mRNA to 45% of the control level (P less than 0.05), and decreased LH beta mRNA to 75% of the control level (P less than 0.05). FSH and uncombined alpha-subunit secretion were increased and decreased by T, respectively, whereas basal LH secretion was unchanged. Treatment with 0.1 nM estradiol, a physiological concentration for males, did not change gonadotropin secretion or subunit mRNA concentrations. Between days 2 and 5 in culture in the absence of steroid treatment, steady state levels of LH beta and alpha-subunit mRNA declined (P less than 0.01) 52% and 61%, respectively, but FSH beta mRNA levels were unchanged. Pulsatile stimulation with 2.5 nM GnRH every 1 h for 10 h increased FSH beta mRNA 2.8-fold (P less than 0.05) and increased (P less than 0.05) alpha-subunit mRNA to 117% of the control level. When cell cultures were pretreated with T for 48 h and then perifused with pulses of GnRH, FSH beta, LH beta, and alpha-subunit mRNA levels were 66%, 74%, and 70% of the value during GnRH alone (P less than 0.05). T treatment also reduced (P less than 0.01) the amplitudes of FSH, LH, and alpha-subunit secretory pulses by 18%, 26%, and 41%, respectively. These data indicate that a portion of the negative feedback action of T is at the pituitary to regulate gonadotropin subunit gene expression. Our data reveal two opposing effects of T on FSH beta mRNA: a stimulatory action, which is GnRH independent, and an inhibitory effect, which is related to the actions of GnRH. These divergent actions of T represent one mechanism through which FSH and LH are differentially regulated.